infections, and growth and development retardation, there is not any study investigating its prevalence among this group of patients. 3, 4 Wide spectrum of GERD symptoms and invasive nature of diagnostic methods seem to be the obstacles for easy and reliable diagnosis. Some questionnaires have been developed so far for noninvasive diagnosis of GERD, among which is the revised Gastroesophageal Reflux Questionnaire (I-GERQ-R). 5 The aim of our study was to determine the frequency of GERD in a group of infants with CHD using I-GERQ as a diagnostic tool.
MATERIAL AND METHODS
The study was planned as a cross-sectional study in two separate groups in order to determine GERD frequency in 0-1 year old infants with CHD who were diagnosed with echocardiography and followed at the Pediatric Cardiology outpatient clinic. Infants included in the study were randomly selected among infants aged 0-1 who applied to İnönü University Turgut Özal Medical Center Pediatric Cardiology, Eco and general pediatric polyclinics between December 2016-2017. The group with congenital heart disease was divided into two main groups as cyanotic and acyanotic. In addition, the cyanotic decreased pulmonary blood flow, the cyanotic increased pulmonary blood flow; Acyanotic left-right shunt and Acyanotic obstructive were included in the study. Healthy infants were included as controls. Informed consent was obtained from the parents before entry into the study. The study protocol was approved by the Ethical Committee of the University (2016/178). The written authorization for the use of native language (Turkish) version of I-GERQ-R was taken from Pittsburg University Institute of Innovation (GSCC 130 Thackeray Avenue Pittsburgh, PA). In our study, the translation of the questionnaire into Turkish was used.
The questionnaire contains 13 questions. In the first 2 questions, the amount and number of regurgitation were asked to families. In the third question, the crying and restlessness due to regurgitation were asked. The fourth and fifth questions included refuse a feeding when the baby was hungry and to stop eating at the time of feeding. In the sixth question, families were asked about the excessive crying of infants after feeding. In the seventh question, we were asked about the state of crying and restlessness compared to the previous week. In the eighth question, we were asked about the duration of crying and restlessness of the infants during a 24 hour period. In the ninth question, the infants were asked about their hiccups during the past week. In the tenth question episodes of arching back; in the 11 th and 12 th questions, the families were asked questions of apnea/turned blue. In the thirteenth question, the parents were asked about the severity of GERD symptoms. Answers to each question in both CHD (cyanotic and acyanotic) and healthy groups, and the statistical comparisons were shown in (Table 1 ).
The questionnaire was initially applied to 30 infants (15 with CHD and 15 healthy) by two methods; first, the questionnaire was applied to the same baby twice by the same interviewer one week apart; second, it was applied to the same baby by two different interviewers at the same day. In both methods, similar reflux score results were found, which indicated the intra and inter rater reliability. I-GERQ-R score of 7 or greater (95% CI=53%-76.6%) had 61.3% and 83.8% sensitivity and specificity, respectively, according to ROC curve analysis and thus cut-off pathologic score for the 0-1 age group was accepted as≥7 in our study. Score of >16 was considered as the marker of GERD according to the study of Deal et al. who found the sensitivity and specificity as 95% and 74%, respectively. 6 Infants with score ≥7 were followed up for a two-month period, then which the questionnaire was re-applied. During this period, it was planned to perform a 24-hour pHmeter/impedance analysis in those who would have additional symptoms including respiratory problems and growth faltering. STATISTICAL ANALYSIS 
RESULTS
One hundred and nine infants with CHD (46.8% girls and 53.2% boys), 95 of whom were acyanotic and 14 were cyanotic and 81 (45.7% girls and 54.3% boys) healthy infants were included. There was no significant difference in gender between the patient and healthy groups (p=0.879). Median age was 5 months in both groups (p=0.169). Mean body weight in the healthy and CHD group was 6.90±2.0 kg and 6.1±1.7 kg, respectively (p=0.02). It was found that 11.9% of CHD group and 2.5% of healthy group had body weight percentile below <3p (p=1).
While ventricular septal defect (VSD) was the most common diagnosis in the acyanotic group, Fallot tetralogy (FT) was at the top of the list in the cyanotic group. Etiologic distribution of the CHD was shown in (Figure 1 ).
Reflux score of ≥7 was found in 48 (25.2%) of all infants. It was ≥7 in 29 babies (60.4%) among CHD group and in 19 babies (39.6%) among healthy group (p=0.376). We also found a reflux score of ≥16 in thirteen infants in this group of 48 babies. Thirteen infants, 7 with CHD and 6 healthy infants had reflux score≥ 16 (p=0.79) ( Table 2 ). There was no significant difference in gender between the patient and healthy groups who had reflux score≥ 7 (p=0.376). Mean reflux score was 4.81±0.56 (0-23) and 5.1±5.71 (0-24) in the CHD and control groups, respectively (p=0.62).
Back arching during feeding was more common in cyanotic infants compared to acyanotic ones (p=0.03). When we evaluated the respira tory symptoms such as apnea and turning blue/purple within the last one week, we found increased frequency in the cyanotic group, as expected (p<0.001).
Median age was 4 months for both CHD and control groups who had a reflux score≥7. It was found that reflux score reached a peak value at the 4th month and decreased towards the 1st year of life in CHD group. Similarly, in healthy group, reflux score≥7 rate was highest (26.3%; n=5) at the 4th month. Furthermore, 2 patients with CHD (28.6%) and 2 infants (33.3%) from healthy group had a reflux score≥ 16 while they were 4 months old. Surprisingly, we found that reflux score peaked at 4 months in the group who had reflux score≥ 16. Reflux score and age relationship was shown in (Figure 2 ).
In our study, 27.3%, 40%, 20%, and 12.9% of patients with secundum atrial septal defect (ASD), patent ductus arteriosis (PDA), pulmonary steno- Coarctation of Aorta sis, and VSD, respectively, had reflux score≥7 (p=0.424). It was found that type of CHD had no effect on reflux in CHD patients with reflux score ≥16 (p=0.91), either.
Patients with CHD whose reflux score≥ 7 were followed and reevaluated after 2 months using the same questionnaire. Considering the possibility of physiological reflux, the questionnaire was re-applied in this period due to the situation of spontaneous recovery. Twenty three of them (23/29) could be assessed; three patients were already dead, remaining could not be contacted. Mean reflux score was found as 5.30±0.48 in the second evaluation (1-9; p=0.03) and only two CHD patients had reflux score≥7 (8.7%). Of all, 6.4% (n=7) had reflux score≥16; 5 of these CHD patients were in acyanotic, 2 of them were in the cyanotic group. Although pH meter/impedance analysis was planned for those infants, parents did not accept the procedure. Third I-GERQ-R, which was performed one month after the 2 nd evaluation revealed lower scores (<7).
We evaluated the probable risk factors which might have increased the reflux score (≥7) in infants with CHD including age, gender, weight percentile, and type of CHD and found that cyanotic CHD group had a 3.72 times higher risk (a confidence rate of 1.08-14.2) than acyanotic left-right shunt infants (Table 3) . Multiple regression analysis was also planned for the group who had reflux score≥ 16, however it could not be performed due to insufficient number of patients.
DISCUSSION
It is envisaged that 11,500 children with CHD are born every year in our country and 3500-4000 of these children require medical, interventional or surgical treatment. increased over time as a result of prenatal diagnosis and treatment, and surgical advances; these children are still at risk of infection, malnutrition, anemia, growth and developmental retardation. 9, 10 In theoretical base, presence of hepatomegaly or ascites in CHD might cause delayed gastric emptying which subsequently results in GERD.
Gastroesophageal reflux is not rare in infants and the diagnosis is often based on symptoms though it is not always easy due to age-related nonspecific symptoms and findings.
11 Questionnaires for symptoms are based on the parents' perception and have been developed to increase the reliability of story rather than to diagnose. 12 It is widely recommended that I-GERQ-R developed by Orenstein et al. and GSQ-I and GSQ-YC by Deal et al. could be used in follow-up of infants with GERD. 5, 6, 13 Despite their noninvasive and easy to perform characteristics, no questionnaire-based study has been performed in CHD infants so far. In this study, we aimed to investigate GERD in CHD infants using this method. We found that GERD prevalence according to I-GERQ-R in healthy and CHD infants was 7.40% and 6.42%, respectively (p=0.79). Mean reflux score was not different in CHD and healthy infants (4.81±5.06 vs. 5.1±5.71; p=0.62), either. Van Howe and Storms reported mean I-GERQ-R score gradually decreasing from 11.7 to 6.97 in 1-6 months old healthy infants. 14 This rates are compatible with our mean score of 0-1 year old infants with a median age of 4 months.
Tanrıverdi et al. found the rate of GERD as 14% among 0-2 year-old infants in the Aegean region of our country in a survey-based study. 15 In our study, we found the prevalence of GERD in healthy infants as 7.4%; it was lower than that of Tanrıverdi probably due to narrow age distribution and regional differences. 15 It is widely accepted that there is a strong relationship between age and GER and that reflux symptoms appear in the first months of life, peaking at about 4 th month. 16 The age at which reflux made a peak was 4th month in both groups in our study and it was also observed that GERD rate decreased towards to 1 year old.
The study performed by Deal et al. in 2005 revealed that the most frequent symptom was regurgitation/vomiting (90%) and the least frequent was feeding refusal (42%) among 0-11 month old infants with GERD. 6 In our study we found feeding refusal rate as 18.3% (n=20) in the CHD group and 17.3% (n=14) in the healthy group. There are a number of studies trying to figure out whether crying episodes and restlessness are meaningful findings for GERD in infants. Vandenplas et al. found that crying attacks and fussiness showed a poor correlation with GERD in their study. 17 One of the rare studies that supports discomfort is related to reflux episodes is the Feranchack's. 18 Orenstein et al. reported crying and restlessness as 66% in their study in 1996. In our study, crying and restlessness rates at any time was 43.5% in CHD group and was 38.3% in the control group (p=0.36). 19 Animasahun et al reported in their study that cyanosis was the most common presentation of CHD. As symptoms of cyanosis and apnea are seen at high rates in CHD, we evaluated the data of acyanotic and cyanotic groups separately with the concern that cyanosis due to CHD might have decreased the reliability of the scoring system. 20 In our study, 1.2% (n=1), 6.3% (n=4), and 28.6% (n=6) of infants from control, acyanotic, and cyanotic CHD groups had apnea or turning blue/purple (p<0.0001). Thus it was concluded that apnea and cyanosis in favor of cyanotic CHD could be attributed to CHD itself, not to GERD. Crying time was shorter in cyanotic CHD infants compared to healthy group probably due fatigue and weakness. It is surprising that the total score and the frequency of GERD is lower (not statistically) in CHD infants. This can partially be attributed to over reporting of mothers of healthy infants compared to others who have more serious health problem experiences so far.
The mean GERD score and GERD frequency at baseline and follow-up of our study were not statistically different between CHD and healthy infant groups. The only difference in terms of individual symptoms between CHD and control group was found in apnea and cyanosis rates. The higher score that was found in cyanotic CHD patients seems to be due to cyanosis, which is the essential symptom of the heart disease. The fact that we have fewer patients compared to the studies in the literature is one of our most important shortcomings of our study. In addition, answers to some questions in the surveys we used that may include symptoms is also seen in the congenital heart disease, was another inhibiting factor in our study.
CONCLUSION
The mean GERD score and GERD frequency at baseline and follow-up of our study were not statistically different between CHD and healthy infant groups. For more reliable results there is a need for more objective methods such as pH-meter/impedance analysis in CHD. It seems that there is also a need for new questionnaires to be used for infants with CHD, especially for cyanotic CHD infants.
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